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I am proud to announce that the year of 2 018 marks the 2 5 th Anniversary since I 
started to create, develop and implement seismic isolation technologies in 
Armenia. 

It has been a hard path indeed, but with God's help and my persistence, I was able 
to successfully struggle my way through, overcome the conservatism, opposition 
and malice of state officials and of the so called "earthquake resistant 
construction experts". As a result, in the field of seismic isolation a small and 
developing country like Armenia now stands side by side with more powerful and 
advanced countries. Currently, by the number of seismic (base and roof] isolated 
buildings (more than 50] per capita Armenia is the second in the world after 
Japan. 

In this regard, the opinion of the well-known scientist Prof. Stavros 
Anagnostopoulos, expressed in his interview to the Journal of the Builders Union 
of Armenia -Architecture and Construction, #6(64] of June 2011, about the works 
performed by the author of this paper is presented: " Prof. Mikayel Melkumyan is a 
very well-known worldwide for his pioneering works on this technique, base 
isolation, which is probably the future of the earthquake protection. Prof 
Melkumyan published a book with his contributions in 
earthquake engineering in Armenia and with all the 
pioneering works of base isolated buildings that he has designed here in Armenia. 


Now, from my international experience I do not really know anyone else and anywhere else in the world who has made so many 
designs of base isolated buildings. In this respect, I think that Prof. Melkumyan has placed Armenia in one of the top countries in the 
world as far as application of base isolation is concerned. As the matter of fact, if you take into account the size of Armenia, I would 
imagine that maybe Armenia is in the top two to three countries where base isolation has been used so extensively. I can tell you 
now that among many people in the world who worked and carry our research on base isolation Mikayel is unique in the fact that 
he is not only doing research in base isolation but he applies it as an engineer and you cannot find that many people worldwide 
who combine this - generating the knowledge and also applying the knowledge; and I am in the unique position to appreciate the 
difficulties in taking some theoretical research results and apply them into practice and making them practically useful. This is 
where Mikayel has to be congratulated. I am sure that his book will be extremely useful not just in Armenia but worldwide in many 
countries because it is a combination of theory and practice, and most of the books that you will find in the literature on base 
isolation are mainly theoretical". 


To commemorate this Anniversary, we have prepared posters (Table 1] describing our activities and achievements in the field 
of seismic isolation during the past 25 years. The information in the posters is given in Armenian, English and 


Russian. We have also compiled a booklet and published it for distribution in Armenia, as well as distributed it electronically 
among scientists and engineers across the world. And this is all what I could do on my personal means. 


It is worth noting one of the feedbacks received to the booklet from KPFF Portland Structural Dr. Jeff Diephuis, who wrote: 
"Congratulations! I hope that one day we begin to design with these systems in the USA as regularly as you do in Armenia. Keep up 
the good work". 


Armenia is well-known as the only developing country where: "...the number of new applications of innovative anti-seismic 
techniques, especially seismic isolation, is particularly large...". "Some other countries are beginning to follow the excellent example 
of Armenia (...where seismic isolators are locally manufactured also for foreign markets...)"; "...an existing bank building at 
Irkutsk-City in Russia, retrofitted by applying the technology invented by Prof. Melkumyan in Armenia..." (Martelli et al., 2001]. 
Another opinion on Armenia's achievements in seismic isolation expressed in (Garevski, 2010]: "A greater success in application 
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of base isolation (with isolation of a large number of buildings) was achieved in Armenia where, in addition to placement of 
isolators in buildings, their production was also adopted". In (Martelli et al., 2012] it is stated that:" Armenia... remains second, at 
worldwide level, for the number of applications of such devices per number of residents, in spite of the fact that it is still a 
developing country." 


Thus, let me emphasize that in Armenia we have achieved significant results in the development and application of seismic 
isolation to a large number of buildings and in local manufacturing of about 5100 seismic isolation laminated rubber-steel 
bearings (SILRSBs). 


Tablel. Posters describing activities and achievements in the field of seismic isolation in Armenia during the past 25 years 


or =iu 3 uusubnt-if 

Ub3UirUIJbbnHJU3IJUli USb'loUUb, 
sunh aupcuisuub b4 bbmnuub 


1993-2003 



UnuighC ubjutfujCibljru.utuQ u|iuuipujuin4iud uuirq iudpuiL|uju|CiujG bpiuOuiljnil 
L luniugfiG itinp6uiplp5iuG uuippp 

First seismic isolator manufactured by the cold 
bonding method and the first testing machine 

nepBbltf CeflCMOM30fiHTOp M3rOTOBJieHHbIM 
MeTO^OM xonoflHoro Kpennemm n nepBan 
McnbiTatenbHaB yctaHOBKa 


PujqDhpGbp UujtiuiujGh wqbinh qrunruLi U npuiDg ubjuCiuit]bL|niuuigtiujG 
huut5ujL|UjpQfi hiuuu|ui6Q 

Bath-houses in the Spitak earthquake zone and fragment of their seismic 
isolation system 



BaHM b 30He CnmaKCKoro 3eMneTpaceHMH n cpparMeHT nx cucTeMbi 
ceHCMOM3onni4MM 



Sujp uidpuiljuiujCiujQ bqui0uiL|ni| piupGhEGbph hiuduip 
u|iuinpuiuiiuluid uinuighG ubjuduitiblimuhiGbpo L 
qpiuGg ifinpfiiupLjdujG ihmibpo 
First seismic isolators manufactured for bath-houses 
by the hot bonding method and their testing stages 
riepBbie ceMCMonsonBTopbi M3roTOBneHHbie arm 6aHb mctoaom ropunero KpenneHMH n 
aianbi nx McnbrraHMft 



nCbTx: -mi 



UCIuUPTniTJ UfUtahb CbbfiC UUnUBdUO r 

utauuuubbntuusntuna umibs PbUbhQbbPh sb'itnubi/ub 

(=H UPSnbUt»hP No 579) 

FIRST BUILDING IN THE WORLD RETROFITTED BY BASE 

ISOLATION WITHOUT EVICTION OF TENANTS 

(RA PATENT No.579) 

flEPBOE B MHPE 3AAHI4E YCMflEHHOE 

CEHCM0M30J1RI4HEH BE3 BblCEJlEHMfl >KHJ1bUOB 

(flATEHT PA No 579) 



T)pn$. OtipuijbL Obtpnu3juiO|i 
qjniinbpo 


Prof. Mikayel Melkumyan's H3o6peTeHMR 

inventions nporfe. Muxaena MenKyMnwa 




9-huipMuiDh pGwljbLh 2 bGEbp 
dbbniuuigilujd i|bppG htupljruJ 
(uiiuuiwGnuJGbph dtuphinij) 
9-story apartment buildings with 
isolated upper floor (vibration 
damper) 

9-3Tax<Hbie xainbie aoMa c 
M30nupOBaHHblM BepXHMM STajKOM 
(racmeneM KoneSaHMfl) 


3-hujpbiuGh iqn|.h>uhGhbui 
Uuibt|uuGiu4bpinni.ti 
3-story clinic in 
3-aia)KHafl nonMKPMHHKa 
b CTenaHaKepie 


4-huipljiuGh pGuil|bih 2 bG£ 

4-story apartment building "Spitak” 
4-3Ta>KHb(M )KnnoM flOM “CnMTaK” 


3-huipl|wG|i quipng uiGpujgi|ui6 
ubjui5iui5bL|nLuiugi5uji5p 
3-story school retrofitted by base 
isolation 

3-3TaxcHan ujKona ycmieHHaa 
CedCMOM30/1flL(Mefl 


4-huipbiuGh "TuiGpuGuiG 1 ' pGujL|bLh 2 bGpbp 
4-story “Huntsman" apartment buildings 
4-3Ta>«Hbie xnnue aoMa “XamcMaH" 


OC OF CREATION, DEVELOPMENT 

AND IMPLEMENTATION OF SEISMIC 
YEARS ISOLATION IN ARMENIA 


2004-2011 








“^jmuhuiujhG tiwmuqwjp” htudtuihph 
18-huipl|uiGh 2tiDEtip-bpti4 n nju>l|Gbp 
18-story buildings-twins of the 
complex “Northern Ray” 

18-3Tax<Hbie 3flahMn-6nn3Heubi 
KOMnnexca “CeBepHbift nyu” 


19-hiupl|UiGh 
pGuitjbLh 2bGp 
"PwqpiuiljiuG” 

19-story 

apartment building 
“Baghramian” 


15-huipl)iuG|i pGiutibth 
2 bGp “UituiG” 

15-story apartment 
building “Avan” 

15-3Ta>KHoe xtunoe 
3flanne “AaaH” 


19-3Tax<Hoe 
>KMnoe 3aaHMe 
“BarpaMHM” 


3-hiuntiuiGp ubifiuitiiuG 
inmu inwimuGnulGcph 
qpGuiLlptiuitiuiG duiphimf 
3-story private house 
with vibrations’ dynamic 
damper 

3-3Ta)KHblH Co6cTBeHHblM 

AOM C flMHaMMHeCKMM 

racureneM Kone6anMM 

bur>n<nu3ni-u uubbupuoar ubauuirbLnnjusuuo r.bu> i 
THE TALLEST SEISMIC ISOLATED BUILDING IN EUROPE 
CAMOE BbICOKOE CEHCM0H30f1MP0BAHHQE 3flAHHE B EBPOnE | 

20-hiupl|UJGh phdGbu 
IjbGuipnGp 2tiDp 
“tjun uuuiqiu” 

20-storv business 
center building 
“Elite plaza” 

20-3TaiKHoe 3,qaHMe 
6M3Hec ueHTpa 
“3miT nna3a’’ 


7-hiuptiuiGh hjnipuiGngh 

U IjnilbpgpnG bbtiuipnGfi jbGp 
"0nt4>bGl|jiuD” 

7-story hotel and commercial 
center building “Tufenkian” 

7-3Ta>KHoe 3flaHne rocTMHMUbi 
h KOMMepnecKoro ueHTpa 
“TytpeHKHH" 


17-haip4uiGp pGuiljbLh 
2 bGp “ULuuli” 

17-story apartment 
building “Sevak” 

17-3Ta>KHoe xcMnoe 
3flaHne “CeeaK" 


“3npunh” 

hiuduiL|ip|i 

16-U13-huip4uiGh 

2bGpbp 


“UpunJp” hunluiipph 
16- U.14-huip4ujGh 

2bDpbp 

16- and 14-story 
buildings of the 
“Arami” complex 


16- m 14-3Ta)KHbie 
3aaHMR KOMnnexca 
“ApaMM” 


16-and 13-story 
buildings of the 
“Dzorap” complex 

16 - h 13-3Ta)KHbie 
3flaHHB KOMnnexca 
“A3opan” 


Tablel. Continued 
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QC C03flAHkm, PA3BMTMB 

M BHEflPEHMfl CEMCM0M30J1BUMM 
J1ET BAPMEHMM 


2012-2018 


uciuumnw unusi'b ^hHUb'Wbnsc ea T3ni-pubn8e uupushuo uG3uuuuGMni-uusni-urM opulb abPuuurvii-siniL scs upurfuuubub i 
FIRST HOSPITAL AND HOTEL IN THE WORLD RETROFITTED BY BASE ISOLATION SIMULTANEOUSLY WITH THEIR RECONSTRUCTION 
flEPBblE B MHPE BOPbHHUA H rOCTMHMIjA. yCMJIEHHblE CEHCM0M30nSUHEH, OflHOBPEMEHHO C MX PEKOHCTPYKltMEH 



UpjniOiupuiQui^iuG IjbGinpnGfi 8 -hiupl|uiDp 
;bQpp U ppm ubjutiuirlbgmuuigtlujG ifinqbpp 

8-story Hemotology Center building 
and stages of its seismic isolation 

8-3Ta)KHoe 3AaHne ueMTpa reMaionornn 
h cTaflMH ero ceMCMOM3onflUMM 




4-hiupl(iuGh HjnLpiuGngh 
2 bGpp li lyuu ubjuiiw- 
ilbL|niuuigduiG i|iiH|bpQ 
4-story hotel building and 
stages of its seismic 
isolation 

4-3Ta)KHoe 3/jaHne 
rocTMHML»bi m CTaflMH ero 
CeMCM0M30/1HUMM 


‘rtuiGuiflnp” 4-huipL)iuGh 4-story hospital 4-3Ta>KHoe 3flaHne 
hhtluiGpuiGngh ?fcGp building “Vanadzor” 6 onbHMi 4 bi “BaHafl3op” 





Seismic isolators (SILRSB) manufactured in different factories in Armenia 



UbjuiSuidbljniuiugiluid 2bGpbph gnpCppuijpG rJnGhinnphGq 
U pQuiGpjQbpp hujpgnu] 



klHCTpyMeHTanbHbiH mohmtopmht m onpoc 
WMTenew ceMcMOM3onnpoaaHHbix 3flaHMM 


of tenants of seismic isolated buildings 


UbBUUUUbHni-UhOUbPh ObSUShb 

sbiuvuuu wip uberiT • 

NEW METHOD OF INSTALLATION OF 
SEISMIC ISOLATORS BY CLUSTERS 

HOBbltt METQA PACnOnOMEHMfl 
CEI*CM0M30/1RT0P0B rpynriAMM 



'flfinji UbifimiJjuiGh uirjiujuipliiud Gnp libpnrtfi 
tnip.niGp IjuijuiGnuS t GpiuGmd np unjjiui inhqnut 
dtiL( nuiui iUmS juatip U pmjh uLjui3iuiHjl.jniu|i2fi 
^npiuiphC inbr\iugpi[ni d t ifirpp iunjifi iibjuduirihljm- 
ufiiGUpfi L|tni Gy 

Uju iltpnrtfi UiOuigbinipinLbGtipb CL 
2 tiGpL|ip puipdp uLjuri|ri| liuijruGnipi 

uLjuuiuilliLjniui'jGl.ph i[pui rirniufifiq GjimulpuG I. 
duji3uiGuiljiiu|n|i pLuuL|i*i pGjuiLiii GtuL uLjui5(' 1 i 
indtprig ujaujyuigujfi ipiuqiuah* lunniuflfig ptuGtph 

lui^Lifi hiui(uiuuipuj2uik)i ptU2|utud. 

4iripp ^lUifiCph u j,Li3LuJLL iLJpiDGpLi L|UJpiiri LG 
inC«iujant|C| dtsugnij lumuGg rput utmuiGpcCfi 
ogifiuiqnpMuiG. 

uiGhnujdG 2 uinLpjiijG gCiLipniG i4inpp >unpCp|) 
udjuikuOOLniupjbOnp hfc?inm.piuiap guirmn dL 
ipriuuirihGiiDi ujmuGg mut piuLb jincrcp uuineuiqnpduia OQmuionpMuiG; 

kfmpp junhtph ubiuduiOCUriLUpiOdpti uiLi uji.i’iIlu j tiuiduip oqimuanpdijnn ruuipu|ui(nri GtpiippGbpfi inuiLi uiGhiuiMi 
auiui mucir hC?u> pbmnGuiQdaiL ppuiMGuiqmO; 

- udiuoiuaDuniuiuoauib ruunooiaiaiG ocp utuuOuiODimLurutionp mdnh Ufiuibuiuh 0njG|H«niiiu»gfHuin 2 bnphM 
2tbfltinr ujuintjuTfi jDqnoaigruJ: 

LfbL| LUuuiLlb[mpjniG Lu G 2 I 11 1. u|pn}i PIjuJiG OfiGuiuinuiGnul Ipujiuguid uiijudunlb^iuuujgdujG 11 pr, 1uiiJui2|uuip 
h jijpfi IjnGlibpiuGufi rtiuduiGujIj rtpuilpufi qGuihiumh[m( moiupuiplpliud rihpnqQ Gui am mg. np inujiiGiurijuiljGhpti 
pDpuigpnui GbnujptjGtig 114111 inpuiuuiiJuiA jbjui5u<i3lil|niu(i^Gbp|i l^uimpjniGc Lpupnq I piupdpuiGuii b npigLuqh 
iquiliO|uiGqbG iiL 4 ruuujgL|iuA jbGpLpri g|i juidhboiLpiiG pGmpiugpbpp iuGhpujdL 2 in puiQuiqmpjiuG ubjuduulbbniufq 
Gbp .(uipng bG uiu|uiunGin : HunIuju|uimuiu|uujG ifiGjbphg 

Ttie essence of the suggested by Prof Melkumyart 
new method is that in a given location nstaad of a 
•mgla arge size and weighty seismic isolator, a 
duster of small size seisrmc isolators is installed. 

The advantages of that method arc 

- increased seismic etec nty or the buildings; 

- more uniform oetreubon of tne vertical dead and 
live loans, as well as additional vertical ee«mic 
loads on the rubber bearings; 

- small bearings can be metalled manually, without 
using any machanisma; 

- easy replacement of 8mait bearings, ir necessary, 
without using any expensive equipment 

- easy casting ot concrete under tne steel plates with 
anchors and recess nngs ot small diameter lor 
installation of bearings, 

neutralisation of rotation of buildings by manipulation of the number and location of bearings in (he seismic 
isolation plane 

One more advantage was pointed out by Hrot Kelly during the 11 th Wood Conference on Setamic isolation rn 
Guangznou. China. Poeitvely evaluating the suggested method he mentioned that m tne course of decades tne 
stiffness ot neoprene bearings may ncrease. and ir order to Keep the initial dynemre properties of tne isolated 
buildings the nooded number of rubber beanngs can be dismantled from the relevant flusters 

mi < yiiproRTi. nprvtnnxmiiroro nporfi MnnKyMrmnw 
Hanoio Meio/|a aasriiCNaeicH n row. hi o n ;)annoM 
» uecte Bsav<fH oflnoro xpyimopasMepnoic m oiMryioio 

■r/ i-nm cmkiMoioonsrapa yctananriMnaeTca rpyima cmtcMo 
/ MSOIIMIOpOH klUUKXO paSMepa 

npeMMYUiecTBa sroro Merpaa 
noauujeHHafl ceffcuM'iecKas cTaOMHbMocTb xaei-Mir 
Gui ice paisnuMepi-ae paci (;eAe-'ieHMe ha grmcsvo 
MSOJ lflTOpbl eepTMKSJItiHblX noCTOIMHUX M nptiMeH 
hwx MarpysoK. a Taoce ftonotiHMTenbMux Beprn- 
IflJtbHbiX cwn. BtMMMKaHXflXX npM cevicMMMecxMx 
aoafleBcTBHflx; 

- ceflcMOMaonmopbi Manoro paauepa txoryT ycraHaB- 
nveaTbca apy^wyto. Oea McnonbaoBaHMR KaKMx /imGo 
M exaHMSMoa; 

- nprr hsoOxoammoctm ceAcwotraonaTopbi wanoro 
peaMepa MoryT Ours nenca aaMeneHu bee npvwe- 

neturfl aoporocToeuero oCopyflceaHWfl. 

- HecpaBHMMO nerxoe ocyiflecreneHMe OeTOHMpoaaHKS noa aaKnaflHbiMH geTanawH c anrepaMH m cveMHUMii 
xonbuaMH ceficMOMaonBTopoe manoro paaMepa; 

- HefTrparwaauMR KpyHeHirs aaaHMfl rtyTeM MaHMrynmpiM KO/wnecTBOM m pacmnoiKeHHeM ceflcMOHaororropoB a 
nrocsocTM ceacmowoitJiuMM 

f iqe He uflHo npemuyu^Rcmo yieaan npu<4> KeruiM no npeMH 11 oii BceMMpnoM nohi^peHqnti 110 
ceAcMOMsonfUfMM a ryanrAHcoy. a <Miae rioaMTMBHo ou,trhnt«i>i npeflflosreHHMii mrioa, o*r otMeTNii, uro s teueHMM 
flecRTMneTMfl wecTxocTb ceftcuoMaomnopoe m 3 Heonpewa MotrteT yBemi'niTbCR m flns Toro, 'iroCtu coxpaHMtb 
flMHSMMuecKM* ceoAcraa MsonHpoeaHHbix afleharri neoCxuAMMoe KontMecreo ceScMoaaoirairopoB Muite; Curb 
flewoHmpoeaHO ms cooTBe*CTByunx rpynn. 






The second significant achievement is the retrofitting of existing buildings by base or roof isolation without interruption of the 
use of the buildings. Four buildings, namely, 5-story apartment, 3-story school, 8-story hospital and 5-story hotel were 
retrofitted by application of base isolation and two 9-story apartment buildings were retrofitted/protected by application of 
roof isolation systems. Figure 1 shows the letter sent by Director of Research Dr. C.S.L. Baker and Head of Engineering Research 
& Design Dr. K.N.G. Fuller of the UK based MALAYSIAN RUBBER PRODUCER'S RESEARCH ASSOCIATION to the first President of 
the Republic of Armenia Mr. Levon Ter-Petrosian with congratulations and recognition of the fact that the 5-story apartment 
building is the first building in the world retrofitted by this technology. The letter also mentioned that: " Wide use of the 
technique ... offers great potential benefit to countries with a high seismic risk such as Armenia". 

The reader can learn more details about this technology, as well as about roof isolation technology in (Melkumyan, 1996,2011, 
2018]. 
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Tablel. Continued 


lfhSU 9 QU 3 hb 3 UUU 4 nPOUM 8 nK 33 nhb 
INTERNATIONAL COOPERATION 
ME)KflyHAPOflHOE COTPYflHMMECTBO 

m 


dujQLuanpnni dbq 5-hujpL|UjQh L bpl^m 9-huiphuiQJi qnjm.pjniG niGbgnq pGtuljb|.h 2 bOpbpf) 
luiipujgnnjp. pQjujbu GujL Uujpuuubnui 4-hiupl|UJGJi Gnp pGtubbtP 2bQph liiunnignuJo 1995-1997pp 
J)pOuiOuujdnpbL t 5uui3uJ2tmuphwjhG PuiDLjQ 


Retrofitting of one 5-story and two 9-story existing apartment buildings in Vanadzor and construction of a new 

4- story apartment building in Spitak in 1995-1997 were financed by the World Bank 

YcuneHne a BaHaqaope oqHoro S-araxcHoro n flByx 9-aTaxcHbix cymecTByx>mnx xwnbix 3flaHuu, a Taxxxe crpoMTenb- 
ctbo b CnuTaxe hoboto 4-3Tax<Horo xcM/ioro 3qaHHH 6bino 4>MHaHcnpoBaHo BceMupHbiM ba hkom b 1995-1997 roqax 

dLuDiudnpnLd 5-huipljujGp pGuiL|bLh 2 bGpJi ludpurgdtuG huiduip, fiGjiqbu GujL UuifiuuuljnLi] 

4-hujpGujGfi pGmhbLh 2&Dph liuinnigtiuiG hujduip puupfip GwpGwG nbuiJiGiuJ ubjuiituiibGniuhiGbpp 
85^ (PimU) wpimjuqpnipjniGo, qinpawpljniGQ L uimupniijQ ^wjujuuujuG ^JiGwGuujLlnpbi. t UNIDO-G 
Manufacturing, testing and shipping to Armenia of the high damping rubber bearings (HDRBs) for retrofitting of the 

5- story apartment building in Vanadzor and construction of 4-story building in Spitak was financed by UNIDO 
rip0M3B0flCTB0, UCTlblTaHMe U OKCnOpTUpOBaHMe B ApMeHUIO CeMCM0M30/1ST0p0B C BbICOKUM 3aTyXaHHeM pe3MHbl 
(CB3P) Ann yameHua b BaHafl3ope 5-3Tax<Horo xcunoro 3qaHMfl, a Taxxce crpoMTe/ibCTBa b CnuTaxe 4-3Tax<Horo 
WH/ioro 3flaHMB 6bmo (JiuHaHcupoBaHO UNIDO 

PUrUi-GbpQ 4wGuj(5npnii5 L Uuj|imiJuL|nLi5 qbpp G 2 duid 2&Gpbph huidiup 
Gujfuuiqdiluid tfiG Tun Abdul Razak Research Centre (TARRC)-h, 

LuiuGuulnpuiu^bu qnl|. 3>niLLbph qqwLh weuibgrupjiudp. mj GujL qbliuiqwpnu] 
tp huij pGdbGbpGbpfi dhpuagLumpuiuinnulo Ub6 PpJimujGfuujnid 
HDRBs for the above projects in Vanadzor and Spitak were designed with significant help and 
support of the UK based Tun Abdul Razak Research Centre (TARRC), particularly of Dr. K.N.G. 

Fuller, who also supervised the training course of the Armenian engineers in UK 
CB3P Ana BbitueoTMeMeHHbix 3qaHnii b Bana/pope m Cnmaxe 6bmu cnpoeKTuposaHbj npu 
3HauMTe/ibH0M noMoujH u noqqepxKxe Tun Abdul Razak Research Centre (TARRC), b HacTHOcru aok. 

©ynnepa, xoTopwii raioxe pyxoBoqun nepenoqroTOBKoii apMJiHCKMX MHXceHepoB b BeJinxo6pMTaHMH 

duiGuidnpmd 5-huipLjuiGJi 2bGph uidpiugdwG hiudwp 28 PUfVU uipinuiqptjujd thG TARRC-md 
For retrofitting of the 5-story building in Vanadzor 28 HDRBs were manufactured by TARRC 
flna ycMneHMfl 5-3Ta>KHoro aqamifl b BaHaA3ope 28 CB3P 6binu npou3BeqeHW TARRC-om 

quuGiufinpnid 5-hiupljUJGp pDujL|b[p 2bGgh ludpujgduiG hiudiup 20 PURU 
m LupmiuqpiJujd thG Sime Engineering Rubber Products Sdn. Bhd-md 


| For retrofitting of the 5-story apartment building in Vanadzor 20 HDRBs 
■ were manufactured by Sime Engineering Rubber Products Sdn. Bhd 



flro ycuneHMB 5-3Ta>KHoro xcunoro 3flaHna b BaHaqsope 20 CB3P 6bmn npon3BeqeHbi Sime Engineering Rubber 
Products Sdn. Bhd 

amGiudnpnul 5-hujphuiOJi L 9-hiupl|iuQfi pGiuhbih 2 ^Gpbph uidpuigdixiG hwduip, fiGliqbu GujL 
UuttitnuJbnLd 4-hLUpGiuGp 2&&pp huinmgdiuG hwduip 67 PlffUJ lupimuqpquid tfiG Min Rubber 
Products Sdn. Bhd-nu5 

For retrofitting of the 5-story and 9-story apartment buildings in Vanadzor and for construction 
of 4-story building in Spitak 67 HDRBs were manufactured by Min Rubber Products Sdn. Bhd 
flnn ycuneHMH 5-3Ta«Horo n 9-3Ta>KHoro xoinbix aqaHnii b BaH3A3ope, a Taxxxe 4-3Ta>XHoro 3qaHua b 
Cnmaxe 67 CB3P 6binn npoMsseqeHbi Min Rubber Products Sdn. Bhd 

Tnl|. Utti Lnifi 2QnphJu( uujjiui dbnGuipljnipjni.GQ GnijGuibu $JiGiuGuwi|nptiL 1 1998p. UigJunujlinii] 
htunnigijLUd 2b0£h 4inpdujpL|nu3G m ubjui5wdbljni.uhiGbpJi tfinfuujpfiGdujG gm.guiqpni.dQ uuJjujl 
hpuiLjUjG 2 bGfinid 

Thanks to the efforts of Dr. Sam Loo this company also financed in 1998 the tests of the 
building in Spitak and demonstration of the replacement of seismic isolators in this full-scale 
building 

Bnaroqapn ycnmiaM aok. CaM Ay, AaHHan xoMnaHMn b 1998r. Taxjxe (pMHaHcupoBana 
ncnbiTaHue 3flaHnn, nocipoeHHoro b Cnwiaxe, m AeMOHCTpaqux) aaMeHbi ceficMOM3onnTopoB 
B 3T0M nODHOMaCUJTaBHOM 3flaHMM 

; ' B 1998-1999pp. “HYDRA Engineering” Co (Uhpjmr) L bpLujGJi nbmJiGujtnbhJGhltuj- 

^ ^ LjuiG hpbph qnpduipiuGJi (YFRTA) hbm hujduitnbq igpG liuuiuinLp 4ujjpujU4bmjujG|i ^ 

ujgujl^gnipjujdp l^uidnipgGbph nbmhGuidbmujquj^uiG hbGujpuiOGbph uipinuiqpni- * 
pjmG L ifinpdujpljnid: UiJbLh piuD 700 hbGuipiuD ujpuiiuhujGiJbi t UJipJmj ^ 

Production and testing of rubber-steel bearings for bridges in 1998-1999 jointly with 
"HYDRA Engineering" Co. (Syria) and Yerevan factory of rubber technical articles with the 
support of Mr. Asatour Hayrapetyan. More than 700 bearings were exported to Syria 
npon3BOACTBO n MoibiTaHMe MOCTOBbix pe3MH0-MeTa/i/iMHecxMX onop b 1998-1999 roqax 
coBMecTHO c “HYDRA Engineering" Co. (CwpMfl) n EpeaaHCKMM 3aBOflOM pe3MH0-TexHHMecxnx 
M3AennM npn noflflepjxxe r-Ha AcaTypa AtipaneTPHa. Bonee neH 700 onop 6bino axcnopTMpoBaHO b Cnpmo 



. Qjnulppnul 4-huipL|UjGh pGiu^b|ji bpl^m Gnp 2 bGpbpp l^uunnignulo 2000-2001 pp. 


HUNTSMAN 3 >fiGw 0 uwilnpbL t "Huntsman Corporation”-p qnl). Dnj UpbJrbGp G iqpG. fTnj 4ujppfiunGJi 
“““ GuiJuuiabnGnipjujG L uijiubgmpjujG 20nphfuJ 

Construction in Gyumri of two new 4-story apartment buildings in 2000-2001 was financed by the “Huntsman 
Corporation" thanks to the initiative and support of Dr. Roy Steffen and Mr. Roy Harrison 
CTpoiiTenbCTBO b Fkjmpm qayx hobux 4-3Ta>KHbix 3qaHHM b 2000-2001 roqax 6bmo cpMHaHcupoBaHO 
“Huntsman Corporation”, 6naroqap« MHMquaiMBe n noqaepjKKe aok. Pob CiecpeHa n r-Ha Po« XappucoHa 

auiGuiflnpnid qnjmpjniG mGbgnq 3-hujpljUJGh qu<pngh 2 h[i fih ujdpmgmdD 2001-2002pp. 
CARITAS 5>pGiuGuujiJnpbL t "Caritas Switzerland"-Q qnb. Qnipqn LbujujbLpp lugiubgmpjuJG L 

- 1 gwGfibph 2 Gnphfu( — 

Retrofitting of the existing 3-story school building in Vanadzor in 2001-2002 was financed by the 
“Caritas Switzerland" thanks to the support and efforts of Dr. Guido Kappeli 
YcnneHMB e BaHaq3ope cyinecTByKJLqero 3-3Ta>KHoro 3A3hhb iukojiu b 2001-2002 roqax 6bino 
cpMHaHcupoBaHO “Caritas Switzerland" 6naroqapn MMnqnaTUBe n noqqepjxxe qox. rynqo Kennenn Dr. Guido xappeii 


Uhauaqu3hb 3uuuQnnoub8ne03nhb 
INTERNATIONAL COOPERATION 
ME)KflyHAPOflHOE COTPYflHMHECTBO 

\ Umbi|iuibujl(bnmnLi] 3-hujpl|UjGh uinLhbLhbhbujjh Gnp 2bGph GiunnLgnul 2002- 
• 2003pp. )>hGuiGuuu{npb| t “Armenia Fund USA”-o (Eastern Region Affiliate) 

■ u|pG. Llinpb 0npnjuiGJi uuiJuuidbnGnipjUjG lx uieuil^gnLpjuiG 2 Gnphpi| 



Construction in Stepanakert of a new 3-story policlinic building in 2002-2003 was 
financed by the “Armenia Fund USA” (Eastern Region Affiliate) thanks to the % I 

initiative and support of Mr. Kevork Toroyan KevorkToroyan 

CTpotiTe/ibCTBO b CTenaHaxepTe HOBoro 3-3Tax<Horo 3qaHMB nonMKnMHMKM b 2002-2003 roqax 6bmo (pMHaHcnpo- 
BaHO “Armenia Fund USA” (Eastern Region Affiliate), 6naroqapn MHMquaTMBe m noqqepjKxe r-Ha KeBopxa Toponna 

2001 2002pp hpl|niinul|nLi] 4-huipl|UiGJ) ptuGGh 2bGp|i uidpuignxi] 

U)pn5> LfbipniiljUJGh ubjuduiiIbGniuujgiluiG inbhjGninqhuijnil, nq GujIi 
■ uipuiGujqnbt tn nniu qnpOoGbbpGbphG uiGhpujdb 2 m qbujqpbpp L 

uibuujGjnLpbpp 4uijiuuuiujGnLi1 GduxGuiuihu) UJ 2 hiuimuiGpGbph GuJufiG 

Retrofitting of the existing 4-story Bank building in Irkutsk in 2001-2002 by the seismic 
isolation technology of Prof. Melkumyan who provided the Russian colleagues with the 
needed drawings and video films about the similar works in Armenia 
YcnneHMe 4-3Ta)KHoro 3qaHMB 6 aHxa b Hpxyicxe b 2001-2002 roqax TexHonorneM ceMCMOM3onmxnn npocp. 
Me/ixyMBHa, xoTopbm Tax xte npeqocTaBim poccmmckmm xonneraM Heo 6 xoqMMbie MepTeixn m BMqeo tpMnbMbi 
06 MqeHTMMHbix pafioTax b ApMeHnn 

■ DnidhGhxujh GiunuiiJuipnipiUiG uiuumlbpnil 2006-2007pp. nmdhGui- 

GujG MIHUL S.R.L. GuiqOiujlibpuinipjUjG hbm hunluimbq tl2uil{iluj6 tp 
qnjmpjniG niGbgnq 3iu2hh puiquipuiu)bmiupujGh 3-huipbuiGh 2bGp|i 
uitfpiugCiuiG Guijumqhd, oqmuiqnpbbinil iqpn^>. UbLpnidjUjGh 
ubjudunlbGntuuigiluiG mbJuGnLnqhuiG 

By the order of Romanian Government retrofitting design for the existing 3-story Iasi City 
Hall building was developed in 2006-2007 using Prof. Melkumyan’s base isolation 
technology in cooperation with the Romanian company MIHUL S.R.L. 

no 3axa3y npaBHTenbCTBa PyMbtHun ncnonb3yn TexHonorvno ceftcMOM3onmjMM npocp. MenxyMBHa, cobmcctho 
c pyMbiHCKOM xoMnaHueri MIHUL S.R.L. b 2006-2007 roqax 6bin pa3pa6oTaH npoexT ycBnemm cyuiecTBytoiqero 
3-3Ta>KHoro aqaHMH Mapmi ropoqa Maum 
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uujGmil t uuJjujl Gnpiluimfiq 
ijiuiumujpqpfi hmiluihbqtiGuJll 


npocjj. MenxyMBH BBnaeTcn 
coaBTopoM qaHHoro 
HopMaTMBMoro qoxyMeHTa 


The next important achievement is the developed method of installation of SILRSBs by clusters in the seismic isolation 
interface. We started to extensively implement this method after 2003 by using in clusters small size rubber bearings instead of 
weighty large size single bearings. The advantages of this method are listed on the corresponding poster in Table 1. Many 
scientists and engineers who are carrying out their research and design works in the field of seismic isolation have already 
expressed their endorsement and support to the proposed new method. For example, Figure 2 presents the cover page of the 
book written by our Italian colleagues (Foti & Mongelly, 2011] and some information from the relevant chapter of this book. It 
must be underlined that this method is equally applicable in both construction of new buildings and retrofitting of existing 
buildings with seismic isolation systems. 

The reader can learn more details about this method in (Melkumyan et al., 2005, Melkumyan & Hovhannisyan, 2006, 
Melkumyan, 2013]. 
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Tablet. Continued 


Uhaimu 3 hb Qhsudnarwbbp 

INTERNATIONAL CONFERENCES 

MEJKflyHAPQHHblE KOHOEPEHMMH 



“QnjrupjruO ruCibgnq ^bGpbph lIuniqilutG nhulfp U fungb[tirupjuiG GiluiqbgnuJp mdbq 

bpl)pLU2tUpdbp|l dWtIUlGuilj”CRDF’-/> IuijwuwuiG - UUb qpuituL/uiO ubilpGuip, Inl/uibOpbp. 2009, bphuiG, IwjuiumuiO 

“CHM>KeHMe yH3BMMocTM m pucK pa3pyweHMH cyiqecTBytoiqMX 3qaHMM npn CM/ibHbix 

3eMJieTpHCeHMflX” HaysHbill ceMMHap CROF ApweHHn - CLUA. OKTflGpb, 2002. EpeBaH. ApMeHMR 

') U.S. Civilian Research and Development Foundation (CRDF) for the Independent States of the Former Sower Union 



“UbjudiudblimuujgdiuG, tGbpqfuujh gpdiuG L l|iunnigi|uj6p[ibph tnuuniuGrutfGbph uilpnhM 
i|bpujhu^i5ujG 8-pq ^iuGui2[uuiphuijtiG ubdhGuip”^mt!jpb/>. 2003. bpUiuo, iiujwuimuo 



“8-om BceMupHbiM ceMMHap no ceMCM0M30fiflqMM, pacceaHMto 3Heprnn m aKTMBHOMy 
KOHTponfO KOne6aHMM COOpy>KeHMM” OxTuOpb. 2003, EpeBaH, ApMeHMR 


“Ubjuduidb^niuiugiluid puiqduihiupli 2bGpbpfi l/fipujqqujjpG ufcLSpGiup ASSISi*-p 

hni[uiOni Gbppn” ImOpu, 2000, CpUiuO. IwjuiuumiG 

“MejKflyHapoflHbiH ceMMHap noq arMflOM ASSISi no ceMCMOM3onMpoBaHHbiM BbicoTHbiM 
3flaHMRM”, klioHb, 2006, EpeBaH, ApMeHHH 
') Anti Seismic Systems International Society (ASSISi) 


Munohaubn ub3uuuubum»uu8uuu PUWMurtnHJ uusurMUQ 

UGtuUSUUSUbPh UUUhb 

OPINIONS ON THE WORKS CARRIED OUT IN THE FIELD OF SEISMIC ISOLATION 
MHEHHfl O PASOTAX, BbinonHEHHblX B OBX1ACTM CElfiCMOI/l30riflUI/IM 


h0<3 ilpw i3bd miqwilnpnipjnLG qnpdbg Jb[pnLi3jiuO|i' npfiG bu uipqbG dp ptuGp muipp t ftG* 
fiuuDiujnid bd, GnptupiuptubiuG dnuibgrudp: but 2 win lupiuq d2iuljbg b ppiugpbg bp4pw2ujpdw- 
dbljrauuigiluid 2bGpp GiupiuiqpdQ: UppaijbLpD uidbG pGi huugnrplbg hGuipuiilnp G^UJqujqnLjG 
dLudl^binrud, GnijGpub uiilbLp uipuiq, putG qui lupilmd t dbq dnin Udbppl|UJjnLd: Ujm.11 bpljpGb- 
pmd bpljpui2Lupduidb^nLuujgnLdD. npujbu ljuiGnG Gbpqpipud t Gnp Lfuinrugilnq 2t<Gpbpmd: 
huL( Guj hiudujpdujl|rupjUjG qpdbg, Gbpqpbg tujG qnjmpjnLG niGbgnq 2GGprud L qwpdwij 
ui2pJiuphnLd limiugpGp Sbjdu bb|qh. lllfb-p PbpljLhh hajdaj[U(jupaiGp iqpn4>bunp, “^wjwuinwGfi 
^wGpiuujbinnipjniG”, 5 hmGpup 1997p 


Dr. Mikayel Melkumyan, is a well known specialist in the field of earthquake engineering. As a scientist and 
engineer he has an extraordinary capacity in indentifying, stating and solving scientific/engineering prob¬ 
lems. His professional skills go beyond theoretical boundaries and he is notable for this ability to apply and 
implement the scientific solutions in the practice of earthquake resistant construction. Dr. Melkumyan’s 
activities are well recognized in many countries He has published more than a hundred scientific papers, 
including books in more than twenty countries all over the world, and is responsible for numerous inven¬ 
tions. He is a member of many scientific Associations and Centers and in some of them he has leading 
positions. He has developed new technologies for upgrading the earthquake resistance of existing buildings 
without interrupting their functioning. These technologies are already implemented and represent a signifi¬ 
cant step forward in the field of earthquake engineering. All the above-mentioned permits a very high evalu¬ 
ation of the activities of Dr. Melkumyan. Significance of his works is represented by large-scale implemen¬ 
tation of base isolation and other advanced technologies in construction practice. The most important thing 
is that under the leadership of Dr. Melkumyan, the seismic isolation system and the isolators themselves 
were designed, produced and tested locally. It is also significant that these structures are much less expen¬ 
sive than conventional buildings. All these factors create a good basis for further implementation of base 
isolation in Armenia. James M. Kelly, Professor in the Graduate School of Earthquake Engineering 
Research Center, University of California, Berkeley, Opinion sent to the All Armenian Fund for the Award of 
the President of the Republic of Armenia, February 14-th, 2001 


UUrQhftbbO Ub3UUUUbUmUU9UUb PbU<UMUrWKJ bUSUfMUQ 
UduUSUbebbPh UllUhb 

OPINIONS ON THE WORKS CARRIED OUT IN THE FIELD OF SEISMIC ISOLATION 
MHEHIrtfl O PABOTAX, BbinOJIHEHHbIX B OBJ1ACTM CEHCMOH3QJ1HI4UU 

A Misiorco ouikiing of an Irkutsk Bark needed retrofitting ard upgudna as ooser.oton and analysis Have brnug’it to 
H arickw crte th«v. eeierni:; toiivbiily r*f If ** bu Idirg dowen'. mwrl If** cur*enl Seimrric Building Code lequinwrwtil* Ae « 

m I 4. JH rule yacks are used n ire nxm ->g buidng to- saarnc isolation hearings ratal kalian But ir Ihis case too rrdhod of 
gi ^ r rc* Mekorryan was uscc Thu -n;B-od ccst us cr^vec 1c t>r bv.-r n ccmconscr *itb -.he cos' cr-he -,-cd ional 
^ # i edrengll'erii’iy twnnologw The leliabilily uf the cm*der«d buidng with eeisink; ieoMkin ie cnneidwodtily higher then 
w* . ‘hat of m buildini; vettll thearnMiritionNl eliW'igtheiiinc 

** 1 V I SeniiTW. J M tisonbong f L Zhou. Y Crtjng A N Nkrtin Rapcr 1*0362 n Hroa. 12 WCfcfc New Zooland. 2000 

Ir Armenia base ieolaliur has twn to uonverl weak and vulnerable buildings >-j eodhguake resrabsnl abuchiree 
Ry tfe tacTnokigy on Prof Mnikjmysr an aruahng fNw-atoiy apartment Njinirg in Vanait7nr Inr.atod in a highly nerve 
saismio 7ona was rahroltned with naisrrtr. isolators wthout tntariupltnr to bjidmg occt.peney 
Dr. Kit Mryamoeo ard Dr. Anr Gilan, Mryamoto Interrvabora Inc. West Sacrarreoto. DA, USA. 

Pape' ID 52 in Proceed ny« y the InUmalional Sympueium on Seaemic Rek Reduction, Romenai. 200? 
in the dcveosing countries, base isolation seohmque has -urcly been used due to non-exislercc at domestic 
production of bear ngs ard high cost of the Pearnga prorpjsed ir the developed courtlriee In some c* these sounthes, 
*» to Initonnato. Iran and Algeria, there haviii hewn enm* ettwmpta to pepuler^w Ihie technique through developmerr 
oi lev,' ccct searings end their nstahalion ir demonstration stxctutos but no ettcr-ot tor production nos boon made 
and hence there hasn; been any -naaa applca-.on ry such bearings Based on the work* of Prof Melkumyan a 
greater success in application of base notation {with isotabor of a targe number of buildings) was achieved n 
Armenia where, ir adcibcn Id placement or senators n buldirgs. (her pruduation was also adopted. 
t *~ry Mihwl Gareveki, Orecior, Institute of Earthquake Engmeeing and Ergneeirig Seatrobgy, Skop.e. R Macedonia, 

'Earthquake Enginaonng n Europo* 'ianrqar. 7013 

8 1B9S l9BCrr. M. WenryMnn cosgue- qea ywnransna* M-rcyia aawyrb* cyMeirevioiuax auanna ox aewjtetpnceMiM 
I npwKpaui,«MM« nu aicnnywtmiNM rytnw cwhcMnuannaiiMW a i)iyHqaMa»m<oii qaeta w lyrnw npuswiHiw-Ma Mwtoqa 
Mionapoaaiu o*o aepanero 3Tas:a Tcxnonorvs M rAsncyvaiia na cePovoaxmaqaa cyuiccTaycuyns (AMChiiuk sqauwA 
Inartet-i Hecryonars Apmenar No. bf9| Owns ycneiuno npurrenena a Hoccum Mpcytcii a c t-'*Mbirnn iHuiul. 

Rrow AHMMfiwpr. npaew^m PooetuMr.ioiii Ar.muwAiiuw nwUr.MncTnilmrn r.tpnuTarhCTaa, /tmanp -rwaHM^antwi -uiyi 
rsanrpwcr.op. noHarvwiH <atarfivi Uk PAACH, ToimMnqToMnM mrpoNTarMiTAn. OAnnnacTHncTi. conpy-xroMMlt'. No 3 ?C11r 

mnn^burn Lb|gr.u|jjbp nuiduijfjuirinuiipCj tSuibui^xJ mUp uaiuduOsgniuuiqduib pturquiuiuoniO po Unpu.njjpuiguil. 
jguibp ui;KAboaiCigGbnnil IXilbOuiiC huuluiGujbujGr^juidp. ub|uJuilibbru.*^>giiuiG jiti|uGniiiq.hjibbnr ,’bCebpp 
jCjiniuju^JiiniqLjjni p|uju uiupiiqiub hr. Uuiprtnu! Bit. m iiiji. ainmOm, uipn.^tunp tfr._pm iljuir.^ iiujujmmur^ qpr.g 
-j’pnupr,- ioubLr__isujpiuuiujr splipLOifi hbir Uni|L luirfinid: *’C ni3bqii.O Opoiuaquijpll iprnlp pn.|| t uiui(pu ujjb[. np 
ui;|uuiphniiS yl|ui jjl| mrh.jp, ml Ccufuuiq4b| L buinnigbi t uiiupuiG u-j 6 pjml ubiuduiiSbbniuujgilujb jbCcbp Uju 
uionidml Ifhpvujbip puigujohb L U.’luujpEn J jwji jbG urjG Oumithb. mlpUp qpuiqdmG bC hhdpjph ubjudujCl. jtiiuiug- 
daib ilbqnqp qpmuinbuiuio.numil|UiC ui2fuuuxubpGspni( huq u|pn.^ IJb(.pr, Jjiubp ^ flpmu q'wnuilpuri aJ2tuuumu3- 
E-uJ t qpuir.Jmd, aiji Grub, gum Lr .pjuiG l||ipiurintd l ui/G jKrai|iuipp>.pjUjG thwiuumpbO huidujnpbiml uibuuibiuG qhtnb|h(>GbrQ 
qnpMiUiqjibp Plxv Uhui ujuuihr t. rp l.pp-_i)h[pli iqeu*p t itinp-uji^npc. U nqsniDS^ Bpinnipiuidp qpuiqlbpig umuup bu iu?piujintq 
bi! npuibu nbctbCiap UUb r.j b ^niGuiuunujniG, L buipnr bu qGuihu.u*)3| pb nG> pu.i'vupjnijGbfT hbui t j jijpJujC qh-nongGbri 
antiAGrubaiG bhr*uvmii|t UjG qhppc upp hpuiuuururqbi l ujpr^junp Ub juiidiujOc. U<Gbt.m t i-aiipuiquaug oqirtuqurp n i dfiujjC 
i jijuimrujjniJ. luqL, uijTuuphp i-uji brqnbbprii: uijb sjuiuuin., np nuiUuinnul t irajuiljuiL U qr*nObuiUujb qr-zib[hgLang- Uf^qbn 
uidpnqg ui^fuuiphmc npggopp ubjuOujUbqniuuigLuili qbnjjpbpnr gjnjrquibnipjnibc hhdbuibuibnia uibu jijuib p jmap t- 
Uuiuiilnnu UGuiaGnumrumiru, ^niGuiuuiuiGfi 'tuiuipiuun huuluu uvunuiGfi uurnbbunr. 

*nuipiniupu<jpu)nipr)ib I. jpGumuipnipjoiG*. *ft{64| hniG|m 7n*ln 

U9^niO|Uj£i» qnpbni.LtniAjniLp lipiu quiuiuipiuO nubujuiguib uijpiuiutuXigp ub]utluiqui|nib jpburrwipnip. Jib pbqhui- 
Cnip qurpguugGuiG qnptn.J, ilu*uGuulrruuu|bu bu»-ijui6 ^uiiujujiuiG|i Utiiudh‘4 GnpCbih hbv. puir4n bu qGuihvujtniil. 
r*hu.nt|b pXr.ppc dnuijG ; iu*j Gnpifsp nirhCjj^ jt. iu ; m ujjH wh 2hruupiu|viiapuC npml.c nppujn‘4 f huduihnirii luji) 
jnpilbpr J. ?Pbujpujr Jbpb p Jr-ijn'j bb qaiuiuipnaf ppbbq Luaujouip.*>-ubCf bu ;bd quipnr pOuib-ii pnpp Ouibnuiduiu 
jjpp' buiuriluud uipn^bunp Ubipnidiu/jh uizIuiuuiuiGpGbph nbut, uiuiIjuiiG. taiil tiujjunbtnil jnuiG, hjutuib jjupnq bd 
vuubi. np qpuiGp uipui’orhuuuirxtj bG chuimpjuiD q j|iy|iG C JuidnidCupu hp ghmaiCiaiG bluiGph :*Gpuigrriu' jui hr*-*J 
CqpphtruiSjiiUutqujjniCr fijuiC U Ubju6uil|iiijn Ci 2hi<Jipuipni pjiub p-jipqiuqpijri hiiqppCanp [niAiluiCn. I, au piugujp- 
diLL jjjsu NuOnquuiO bO. np |vi plupin ghinbtfigCCnp U huiuimuuiux|iiiHmp/jub jUnpppq jujji quiplnn, oquuuquip. tuhqiumjpbp 
uiyhiJiuiuiGg t buutrunbi h ?uih 4bn bpbrn 

Inbir-ip nnghpph Ooijpiur euiqiupuigpuil|UiG ^hGuipuiyrii pjiuC 'hnpuini qui|.fiuij|i urqquijpn [Uifyipiiiuinf fhujfi Lywoni gquKIpGCpp 
puiduibdm.Lgp naquiq<_-i. *&uipuuunuu|buintpintb L jpc-injipnipimu', >6 |M| hntbpu 2U'1a 

J Jui rig a ehoil pence of tme hi 198&-t8tlK{, dedicating himeell to the challenge ol no-easing earthquake reeialance of 
«ranrg building* Dr Mokumyan dwvainpwd lv,o unqua mothod* of ptotoctlnQ «x*Png building* through ba*c so* 
ion and isolated upper floor without nteriupbnp exotoitabon of the Buildings. These innovative techrotogles c- 
Di Melkumyan were sjccese<jlty mplemenleo n Armenia ■here fur the fuel lime n the •ortd a 5-e--.oiy stone apart- 
mont oultdlng and 3-atcry ateno achoo building wore rotronttod by baao laolaflon In Vanad?or city without avacuabon 
of inhabitant* and ntornxrtlon erf achoo funcltonihg Roaioa* for tha Aral time aotemfc toaistamoo of two exiting 5-atcry 
apartment t-jiongs ol standam frame parei design was enharced by application ot the isolated upper floor, this was 
unprecedenteo n the -orld pmetee ol eartnguaKe reselanl corecxebon d the true, uster cn, the technology ot l> klelkumyan tor 
awiamlc laolaflon ofanranrg atoro building* ;Patwntof iha Rwpublc of Armani* Mi S7ft* waa aucoaaafliiry applied In Rumua during 
rcbxPting by base Isolabon of a bank building n Irkutsk city Afterwards, the Government o* Romania ordered a design lor retro 
' iling an dd municipality buloirg in las* aty, •hich Di Melkumyan acccmpiehed togethe* with ha teem using the same technology. 
Prof nr Malkumyan'a worm ana wall knenvn to tha International pttofeatiooal r.orrmuntty Alao due In ha ottorta prorumion ot aala- 
nt Isolator* now n.na •di In Armenia Soma other enu-dro* arc baghntng to torlow tha axcallanr example of Armenia where aela- 
mc isolators ore locally manufactured also tor toretyn markets. Prof Wekumyan develaped the Guidelines tor Design and Corn 
elruclicn of Buidnge Using Lamraled Rub tail Slss* Beeiinge m well, end thsr Slandeid ol thw Republic of Armenia 261-2007 
Sotamc 'so ban Ion l amlnaeed Rubber Biael Roarng, which wore adopted ana approved by the Govarnmcrl of Anmenla In 7036 tor 
tie nrst bm* in the histcry or the Bunding Cades in Armenia a new Cnapte* !3 tluldmgs and Sliuclures —itn Seismic Isolabon 
Systems, else developed by Prof Melkumyan, was inuoipoieled in the Eetlhqueke Restotent Construction Design Codes 
1-6 02-2006 .in filly in effect 

Or Alessandro Martell Prcrfcssar of Sotomlc Englncodng at tha Faculty ot Architecture ot ttio Unvorsfly of Fonara 
President ot the Italian Awociaton on Isolabon ana Other Arm Seismic Desgn Sbategies, 

IU6A0AT8. 2011 

, uiiTcuceoi o paaaeaac~ca a Apmcimn. corapae aarec-ca nwoiic- 
paw wtrKuibaoaarMii cePcvoexuiauna epepv paaenaaiouiNxcn cipae leutoro-wt ceUdvoNscutaune U Mejixywma 
uMxrqtyr iiMpnko* rpMUAMAHee npu F^itexyieMne homwx wmphx ;v\.a*ied niton, Gorm-wn it npu ycitmiHdN cyuiacTay- 
cujk* :oapvHci«tfl. AoMcntta aojia vs ncaoux crpai* rpc ycujtciute cyujcc-myiouuix ioa imp Oujis ounon iciic c 
** ci-wrfc«ueamiBi» codcwoeaortnpynxjax yr-podc-ts s oceoeanae a na nowsirna wuna* oes awcenernw we.neuoe B 
nsc otujee Mowen* e pecnybiMKe psapshs erearo ce npoeeibi a ocywmifareie’ce -tpcwie.iac eo necionbk«k 
erx tyisHtit iikii iiikiiHkjiiuHtiiiHiii u ntawitiim c uacieHene ueilihuttro'rMijMir a wyit itMtHuveitiVM-m wi o tup 


a 

lil 


3aar Prataaeor Metoumyan 

.1 am very gratetol for your generous help and acvice on seismic safety ano school rehablitaiion a*e- the past 3 a 
sere I can tionwsdy and sincerely give you 'CON of (he ciedll for mlioducing tfiie lope to AD6 end helping ADB to 
understand Its Importance You can rest asaurod that due to your efforts marry generations of children Hi Armen a will 
attend schools that ore sole from earthquakes. ...I wii always be ready to help you in your no tie and vita elto-ts to 
improve the safety ot schools >n Armenia 

Sincerely, Devld Dole. Countiy Dlrecku Armenia Reeident Mieekin, Aeien Dentekipmenl Bank. January 19,2016 
bUPohPlAnO CbfMUG bb UdL^bU. hbO'hbU IPUSUPUqdUo bb 


Another substantial achievement is the development of several normative documents which allow to widely design and 
implement the seismic isolation systems in Armenia. These documents include the developed by me Chapter 10 - “Buildings 
and Structures with Seismic Isolation Systems". This chapter is currently in force in the new edition of the Armenian Seismic 
Code RABC II-6.02-2006 adopted by the Government of Armenia. By my efforts and editing this Code was translated into 
English using the funds provided by the Armenian Association for Earthquake Engineering. Translated version is shown in the 
poster given in Table 1. 

Together with that I also developed two other normative documents, namely, the “Guidelines for Design and Construction of 
Buildings with Application of Laminated Rubber Steel Bearings" and the Standard of the Republic of Armenia HST 261-2007 
“Seismic Isolation Laminated Rubber Steel Bearing" (Fig. 3). They were adopted in 2007 by the Armenian Ministry of Urban 
Development. 
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Tun Abdul Razak Laboratory 

A unit of the 

MALAYSIAN RUBBER RESEARCH AND DEVELOPMENT BOARD 



YOUR REF: 


OUR REF: KNGF/SGL 

11th December 1995 


His Excellency President of the Republic of Armenia, Mr. Levon Ter-Petrosian 


Your Excellency, 

We wish to take this opportunity to bring to your attention the important innovative work being 
carried out in your country in the field of earthquake protection. The project that particularly 
deserves commendation involves the rehabilitation of an existing five-storey apartment block 
in the town of Vanadzor by cutting away the present foundation and inserting rubber mounts 
that will isolate the building from future earthquake ground motions. This is the first apartment 
building in the world to be so retrofitted, and moreover the necessary work has been planned 
so that only the occupants of the ground floor apartments need to be temporarily rehoused. 

The design for this unique project was carried out by Mr. Michael Melkumian and the 
subsequent development has been performed by the National Survey of Seismic Protection. Our 
institute wishes to offer its heartiest congratulations to those leading this important work. 

Wide use of the technique for the rehabilitation of existing buildings developed in the project 
offers great potential benefit to countries with a high seismic risk such as Armenia. 

Our institute has been actively involved in the use of rubber mounts to protect buildings from 
earthquakes for twenty years. We can say with confidence that the rehabilitation project in 
Armenia is making an important addition to the technology of earthquake protection, and will 
provide an example not only to Armenia but also to other earthquake-prone countries. 


Tun Abduf Razak Laboratory 
Malaysian Rubber Producers Research Association 
Brickendor.bury 
Hertford. SGI3 8NL 


Dr. C.S.L. Baker Dr. K.N.G. Fuller 

Director of Research Head of Engineering Research & Design 




m A Company Limited by Guarantee 

THE MALAYSIAN RUBBER PRODUCERS' RESEARCH ASSOCIATION, Registered m England No. 336256 

Tun Abdul Razak Laboratory, Brickendonbury, Hertford SG13 8NL, England. (Registered Office) 

Telephone: Hertford (STD 0992) 584966 Fax: 0992 554837 

All reasonable care is taken to ensure the reliability of the contents of this communication, but neither the Association nor its officers accept any legal responsibility for information or 
advice given or opnions expressed whether in response to specific enquiries or otherwise. 


Fig. 1. The letter from "The Malaysian Rubber Producer's Research Association" addressed to the first President of the 
Republic of Armenia recognizing uniqueness of the project on retrofitting by base isolation of the apartment building in 

Vanadzor 
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Rischio sismico e controllo strutturale, sistemi di isolamento sismico 
Comportamento degli edifici isolati alia base 
Concezione strutturale nell'impiego degli isolatori sismici 
Esempi di applicazione, studi preliminari, esame delle prescrizioni normative 


buzione dei carichi verticali (di natura statica c/o sismica) sui singoli isolatori 
deU’edificio. Gli effetti torsionali e le rotazioni degli appoggi vengono inoltre 
del tutto neutralizzati, migliorando la stability globale dell’edificio. Dal punio 
di vista deU’economia del ciclo di vita, invece, la presenza di isolatori di ridotte 
dimensioni rende ccrtamente piu agevoii e meno costosc le operazioni di sostitu- 
zione dei dispositivi. L’impiego dell’isolamento sismico si sta diffondendo anche 
per la protczione del patrimonio culturale dagli effetli del terremoto o da cven- 
tuali vibrazioni nocive per la resistenza c la stability di opere di notevole pregio. 
Piu in generate, I’isolamento sismico sembra essere particolarmente vantaggioso 
per tutti gli edifici - quali musei, ospedali, centri di calcolo e sale operative per 
l'emergenza - il cui valore dei contcnuti (apparecchiature interne o altri accesso- 
ri) e molto piu importante della struttura stessa. 


Fig.2. Example showing recognition of the proposed method on installation of small size SILRSBs by clusters in seismic 

isolation interface instead of weighty large size single bearings 


In his opinion sent to the All Armenian Fund for the Award of the President of the Republic of Armenia on February 14-th, 2001 
Prof. James Kelly, whom I consider as the pro-father of the modern seismic isolation, declares the following: "Dr. Mikayel 
Melkumyan, is a well-known specialist in the field of earthquake engineering. As a scientist and engineer he has an extraordinary 
capacity in identifying, stating and solving scientific/engineering problems. His professional skills go beyond theoretical 
boundaries and he is notable for this ability to apply and implement the scientific solutions in the practice of earthquake-resistant 
construction. 


Abstract tratto da wvAV.darioflaccovio.it - Tutti i diritti riservati 


Un altro caso particolare di applicazione deH’isolamento sismico e rappresentato 
da alcuni recenti esempi di edilizia rcsidenziale e direzionale a Yerevan, in Arme¬ 
nia (figura 1.32). Le peculiarity di tali realizzazioni risiedono non tamo nell’al- 
tezza degli edifici dei complcssi, comunque non usuali per le slrutturc isolate alia 
base (ad esempio, il complesso “Our Yard” b costituito da edifici di 10 e 16 piani), 
quanto nella scelta progettuale di inserirc in maniera modulare, al di sotto di ogni 
pilastrata, gruppi di isolatori clastomerici di ridotte dimensioni (gli isolatori del 
gia citato complesso “Our Yard”, ad esempio, hanno diametro pari a 380 mm e 
altezzapari a 202 mm) anzicchc singoli isolatori di dimensioni rilevanti. 

Le ragioni di tale scelta, ascri vibile agli studi del prof. Melkumyan (Melkumyan, 
2005; Melkumyan & Hovhannisyan, 2006; Melkumyan, 2011), sono molteplici 
e riguardano sia aspetti statici sia considcrazioni eeonomiche. Dal punto di vista 
strutturale, infatti. la disposizione in gruppi favorisce I’uniformita della distri- 


Figura 1.32 

a) Centro direzionale Elite Plaza: vista del piano di 
isolamento ;cortese concessions di F.F. Tajirian); 
0) Complesso residenziaie “Cascade': vista del 
sistema di isolamento (cortese concessions di M. 
Melkumyan); c) Complesso residenziaie “Our Yard': 
vista del sistema di isolamento {cortese 
concessions di M. Melkumyan); d) Complesso 
residenziaie "Arami" vista del sistema di isolamento 
(cortese concessions di M Melkumyan) 


Dora Foti - Michele Mongelli 

Isolatori sismici 

per edifici esistenti e di nuova costruzione 


Principi fondamentali - Criteri di progettazione - 
Dettagl i costruttivi 


Dr. Melkumyan's activities are well recognized in many countries. He is a member of many scientific Associations and Centers and 
in some of them he has leading positions. He has developed new technologies for upgrading the earthquake resistance of existing 
buildings without interrupting their functioning. These technologies are already implemented and represent a significant step 
forward in the field of earthquake engineering. 


Significance of his works is represented by large-scale implementation of base isolation and other advanced technologies in 
construction practice. The most important thing is that under the leadership of Dr. Melkumyan, the seismic isolation system and 
the isolators themselves were designed, produced and tested locally. It is also significant that these structures are much less 
expensive than conventional buildings. All these factors create a good basis for further implementation of base isolation in 
Armenia". 
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a. 


Fig. 3. Normative documents: the "Guidelines for Design and Construction of Buildings with Application of Laminated 
Rubber Steel Bearings" (a), and the Standard of the Republic of Armenia HST 261-2007 "Seismic Isolation Laminated 

Rubber Steel Bearing" (b) 

I hope that sharing this information to my colleagues across the world will give them a better sense about and appreciation of 

what has been done so far in my country in the field of seismic isolation. 

Despite many difficulties and enormous resistance, I remain committed to actively continuing my endeavors in further 

advancing technologies that save lives. 

References 

[1] Martelli, A., Forni, M., Arato, G.-B., & Spadoni, B. (2001). Overview and Summary of the 7 th International Seminar on 
Seismic Isolation, Passive Energy Dissipation and Active Control of Vibrations of Structures, Preface to the Proceedings of 
the 7 th Int. Seminar, Assisi, Italy, i-xxxvii. 

[2] Garevski, M. (2010). Development, Production and Implementation of Low-Cost Rubber Bearings, Geotechnical, Geological 
and Earthquake Engineering, vol.17, Earthquake Engineering in Europe. Eds - M. Garevski, A. Ansal, Springer, 411-437. 

[3] Martelli, A., Forni, M. & Clemente, P. (2012). Recent Worldwide Application of Seismic Isolation and Energy Dissipation 
and Conditions for Their Correct Use, Proceedings of the 15 th WCEE, Lisbon, Portugal. 

[4] Melkumyan, M. (1996). Patent of the Republic of Armenia #579. 

[5] Melkumyan, M. (2011). New Solutions on Seismic Isolation, Lusabats, Yerevan, Armenia, ISBN 978-9939-808-76-5,2011, 

280 p. 

[6] Melkumyan, M. (2018). Seismic Isolation Strategies for Earthquake-Resistant Construction: Emerging Opportunities, 
Cambridge Scholars Publishing, UK, ISBN (10): 1-5275-1802-7, ISBN (13): 978-1-5275-1802-5, 2019, 268 p. 

[7] Foti, D & Mongelli, M. (2011). Isolatori sismici per edifice esistenti e di nuova costruzione, Dario Flaccovio Editore, (in 
Italian). 

[8] Melkumyan, M., Gevorgyan, E., & Hovhannisyan, H. (2005). Application of base isolation to multifunctional multistory 
buildings in Yerevan, Armenia, Proceedings of the 9 th World Seminar on Seismic Isolation, Energy Dissipation and Active 
Vibration Control of Structures, Kobe, Japan, vol.2,119-127. 

[9] Melkumyan, M., & Hovhannisyan, H. (2006). New approaches in analysis and design of base isolated multistory 
multifunctional buildings, Proceedings of the First European Conference on Earthquake Engineering and Seismology, 
Geneva, Switzerland, paper no.194. 

[10] Melkumyan, M. (2013). New approach in design of seismic isolated buildings applying clusters of rubber bearings in 
isolation systems, Earthquakes and Structures. An International ]., vol.4, no.6, 587-606. 


BUBUUSllbh BUbPU , TlbSni-03Ub 
£U r uieuchbnNa3Ub butuUPunnHc)3ni-b 


BflfSni-UbbP 

nbinhOiuCibinujriuj^ujG 2bpmiuilnp 

hbQwpujGGbph lihpiuntiiuGp 2t*0pbp|i 

GmfuwQttiwD b L|UinnLgdiJuO 


bPtaub 

2007 


b. 


=uieuusiibh =ujbru'nbsnu&8ub usubqurs 


BUS 261-2007 

ubsuiwubbnruusirub cbPSiMnn m?shbuubsinubub BbbUPUb 
Sb|uljtiljujljiulj ujiujiTujliljbp 


Urtb^sph bM. SbSbUU^Ub 2UPQU8UUb lAHuUPUPm»3mb 
' T iui 2 innliuil{ujli hpwinwpwl^nipnilj 

bpbaub 


@ IJTSRD I Unique Paper ID - IJTSRD22983 | Volume - 3 | Issue - 3 | Mar-Apr 2019 


Page: 586 








